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1）三江流域水土界面沉积物中， 大部分站位 Proteobacteria 为优势细菌种类，
九龙江淡水区域和咸水区域 Firmicutes 占主要部分；β-proteobacteria 随电导率
增加而降低，γ-proteobacteria 随电导率增加而增加；δ-proteobacteria 和








型硫酸盐还原菌群落结构与 pH 相关，异化型硫酸盐还原菌群落结构与 TS(总
硫)相关； 
3）瓯江流域氨氧化古菌所得 9 条优势条带经测序比对均与 Nitrosopumilus 达到
97%以上相似度，在系统发育树上与九龙江和闽江氨氧化古菌序列处于不同
枝，说明瓯江沉积物中氨氧化古菌与九龙江、闽江沉积物中氨氧化古菌亲缘



















amoA 基因丰度显著高于氨氧化细菌 amoA 基因，推断沉积物氨氧化过程中，
古菌占主导地位；三江流域，nirS和 dsrA基因丰度随盐度增加而增加；九龙
江、瓯江 AOB 丰度和相对丰度随盐度增加而增加，AOA 仅绝对丰度增加；  
5）淡水培养沉积物和咸水培养沉积物中细菌由 Actinobacteroa、Bacteroidetes、





加趋势；培养过程中 narG 基因丰度较稳定，nosZ 基因呈现下降趋势，Hzo
基因丰度较低；淡水培养沉积物中 narG 基因和 nirS 基因显著高于咸水培养
沉积物中丰度； 
关键词：三江流域；功能微生物群落结构；16S rDNA、mcrA、nirS、amoA、

















  To investigate the impact of salinity, nutrient and organic matter mineralization on 
microbial community structure, diversity and abundance of functional microbe, 
sixty-one surface sediment samples were collected on the whole watershed of 
Jiulongjiang River, Minjiang River and Oujiang River, China, and cultured 
experiments in green house were designed. Physicochemical parameters of the 
sediment samples were analyzed. Microbial community structure, diversity and 
abundance were determined using library construction, denatured gradient gel 
electrophoresis (DGGE), illumina high throughput sequencing and real-time PCR 
technology. To explain the influence of environmental factors and mineralization on 
microbial structure, diversity and abundance, the change of microbial community, 
diversity and functional gene abundance in sediment samples of different areas 
divided based on electrical conductivity (EC) were analyzed. The results obtained are 
summaried as follows: 
1) Proteobacteria dominated in most water-soil interface sediment samples along 
three rivers, while Firmicutes dominated in samples from fresh-water area and 
salt-water area of Jiulongjiang River. β-proteobacteria increased from frsh-water 
area to sea-water area, on the contrary，γ-proteobacteria decreased. And the 
abundance of δ-proteobacteria and ε-proteobacteria in surface sediments of lower 
EC areas were lower, even could not be detected in our study.  
2) Microbial community structures in sediment along Jiulongjiang River and 
Minjiang River were similar, and different from Oujiang River’s; In sediments of 
Oujiang river, Methanogenic community (based on mcrA gene) were influenced 
by salinity, TC （total carbon）, TN (total nitrogen) and nitrate; Salinity influenced 
ammonia-oxidizing bacteria （ AOB ）  community; And in sediments of 
















dsrAB gene) were correlation with salinity, pH and TS(total sulfur), denitrifier 
community and AOB were significantly influenced by salinity and pH，
respectively. 
3) Nine dominant species of AOA in sediments of Oujiang River were clustered into 
Nitrosopumilus, and far different from dominant species of Jiulongjiang River and 
Minjiang River; 35 dominant species of AOB were got from the sediments along 
three rivers, and all were clustered into β-proteobacteria, 5 fell into 
Nitrosomonadaceae; 
4) In all sediment samples, abundance of bacteria was significant higher than 
abundance of archaea, which inferred that bacteria predominated in surface 
sediments on the whole watershed of three rivers. The abundance of AOA was 
higher than AOB, significantly, which affirm that AOA dominated in 
ammonia-oxidizing proceeding. The abundance of nirS and dsrA gene increased 
from low salinity area to high salinity area. AOB abundance and AOA absolute 
abundance increased with salinity increasing in sediments of Jiulongjiang river 
and Minjiang river. 
5) In the cultured experiments, Actinobacteroa, Bacteroidetes, Chloroflexi, 
Firmicutes, Nitrospirae, Proteobacteria, Acidobacteria and Cyanobacteria were 
main phylum in sediments of cultured experiments, however, the bacterial 
community structures were far different. Exchangeable nitrite, exchangeable 
ammonia, exchangeable ferrum, oxidation-reduction potential (Eh) and pH were 
main facters which influenced  the bacterial species community structure; The 
microbial diversity changed dynamically in the sediment samples of different 
stage, and the microbial diversity increased during cultured experiments. 
6) During the stage of cultured experiments, abundance of nosZ gene decreased, yet, 
abundance of narG was steady, and AOA abundance increased in salt-water 
















of narG gene and nirS gene in fresh water cultured sediments were signifincantly 
higher. 
Key words：Three rivers watershed；Functional microbial community structure； 
16S rDNA, mcrA, nirS, amoA, dsrAB, dsrA, narG, nosZ and Hzo；High through-put 
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量研究表明，中国现阶段是仅次于美国的第二大 CO2 排放源，2003 年以 37.19
亿吨的 CO2 排放量占全球排放量的 14.9%[4]，并有望在 2015-2025 年左右超越美
国成为全球第一 CO2 排放源[5]。研究表明，大气中 CO2 的浓度升高主要通过影响
植物生长间接影响土壤中微生物[6]。 
CH4 是温室气体之一，由于其吸收红外线的能力要比 CO2 高[7]，所以其造成







用产甲烷菌 16S rDNA 和 mcrA基因作为目的基因是有效的方法能够正确反应产
甲烷菌的群落结构和丰度。 
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